Investigation of the structure and function of the human erythrocyte glucose transporter by proteolytic dissection.
Tryptic and papain digestion have been employed to investigate the structure and function of the human erythrocyte glucose transporter. Trypsin cleaves the native protein into two large, membrane-embedded fragments and a number of small peptides that are released from the membrane. These fragments have been isolated and located within the transporter sequence by fast atom bombardment mass spectrometry and amino acid analysis. The results indicate that the segments of the sequence comprising residues 213-269 and 457-492 are cleaved from the cytoplasmic surface of the membrane by trypsin treatment. These findings are compatible with a model previously proposed for the arrangement of the polypeptide in the membrane (Mueckler, M., et al. (1985) Science 229, 941-945). Despite the loss of these 93 residues, the portion of the protein remaining embedded in the membrane is still able to bind cytochalasin B. This binding is inhibited by D-glucose, indicating that the membrane-embedded fragments retain the substrate-binding site. Fourier transform infrared spectroscopic analysis of the protein before and after proteolytic digestion shows that the intramembranous part of the protein is largely alpha-helical, although some beta-sheet structure appears also to be present. The spectroscopic findings also indicate that the extramembranous, cytoplasmic domain of the transporter, which is removed by trypsin, contains alpha-helical structure.